Background: The main objective of this study was to perform the adaptation and cultural translation and validation of the MD Anderson Dysphagia Inventory (MDADI) questionnaire for the Spanish language. Methods: A total of 69 patients were diagnosed with head and neck cancer treated with surgery; radiotherapy and chemoradiotherapy were included. MDADI was translated and a feasibility, internal consistency, test-retest reliability, and construct validity were assessed. Results: The mean overall score of the MDADI was 51.9 (18-85). Internal consistency for total score was 0.908. The overall score of intraclass correlation coefficient was 0.98 and kappa coefficient scores were almost perfect (test-retest reliability). All domains of MDADI were significantly correlated with physical and mental domains of the SF-12. Construct validity was also evaluated with food texture measures, and with TNM classification. Conclusion: The translation and validation of the Spanish version of the MDADI was performed and can be considered an important patient-reported outcomes tool for dysphagia-related quality of life.
| BACKGROUND
Dysphagia in head and neck cancer is a common complication as a result of the primary tumor or its treatment. 1 It is associated with significant morbidity and impact on healthrelated quality of life (HRQOL). 2 During and after head and neck cancer treatments, up to 40% of patients suffer from some degree of oropharyngeal dysphagia. 3 It causes chronic functional disabilities and social limitations. Functional problems such as malnutrition, aspiration, or pneumoniae may decrease the overall survival rates independently of disease-free survival rates. In some cases, it can worsen functional outcomes of an organ preservation protocol. 4 Social limitations are substantial as a result of patients suffering depression and anxiety related to dysphagia, which can compromise the normal development of their professional and personal life and can cause social isolation. Not only the eradication of the disease but also the preservation of swallowing, speaking, and breathing functions must be considered as outcomes of head and neck cancer treatment. 5 In recent years, dysphagia-related questionnaires have been developed to assess the impact of this complication. The MD Anderson Dysphagia Inventory (MDADI) is a widely validated questionnaire designed to evaluate the emotional, physical, and functional impact of dysphagia, specifically in patients who undergo head and neck cancer treatments. 6 There is a lack of specific applied tools to evaluate dysphagia in the Spanish language and even more as a sequela of oncological treatments. Spanish is the second most widely spoken language in the world, with approximately 400 million native spokers, and with an official status in 21 countries. The incorporation of this tool in our daily practice during the medical consultation of head and neck cancer patients can enhance the quality of assistance and thereby increase the patients' HRQOL. 7 The aim of this study was to translate, adapt, and validate the Spanish version of the MDADI in patients with dysphagia treated from head and neck cancer in our institution. Based on validation guidelines, 8 to evaluate its psychometric properties the following values must be obtained: the feasibility, the internal consistency, the test-retest reliability, the construct validity, and ceiling ando floor effects.
| METHODS
A cross-sectional study in the otorhinolaryngology department of Ramón y Cajal Hospital was performed. The Spanish version of the MDADI questionnaire was validated, and a descriptive study of patients' demographic characteristics and clinical features was detailed.
The recruitment period ranged from June 2016 to February 2017. Patients with head and neck cancer (n = 69) with subjective post-treatment dysphagia were assessed. The inclusion criteria included patients with head and neck cancer who spoke Spanish as their native language, treated with surgery, chemoradiotherapy, or both surgery and chemoradiotherapy. The informed consent was given to each patient to participate in the study. Patients within palliative treatment were excluded. The study was approved by the Ethical Review Committee of our institution.
| Translation and cultural adaptation
This study was performed following the guidelines proposed for cross-cultural adaptation of HRQOL. [9] [10] [11] After requesting permission from the authors, the original version of the MDADI was translated into Spanish by 3 independent Spanish-dominant bilingual speakers and translated back into English by 3 independent bilingual translators. Discrepancies between the original and back-translated versions were resolved by repeating the process and the last questionnaire was obtained by consensus within the research group.
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The questionnaire was given to 30 healthy individuals for the cross-cultural adaptation. They were randomly chosen from the families of the patients during any routine outpatient visit in order to avoid selection biases. They were asked to identify difficulties in understanding each question and they were asked to explain the meaning of the question in their own words. Some suggestions were performed and they were reviewed by clinicians. Finally, the definitive version was obtained (version 1) and a second version with the same questions in a different order was carried out (version 2). 13 
| Data collection
Patients from the outpatient scheduled visit and from the laringectomized group meeting of our institution, with posttreatment subjective dysphagia, were asked to fill out the MDADI Spanish version and the SF-12 questionnaire. They completed 2 different versions of the MDADI questionnaire, separated by a period of 7 days. They were asked to return the second version 1 week later by postal service or via telephone call. This is a generic multipurpose short-form survey questionnaire. 14 It has 12 questions. When the questions are combined, scored, and weighted, the test results in 2 domains: mental domain and physical functioning domain. The overall HRQOL is scored from 0 to 100 (lowest to highest QOL). It has been widely used to evaluate long-term QOL in patients with head and neck cancer. 15, 16 For this study, the SF-12
was chosen instead of the larger SF-36 8 scale because it reproduces more than 90% of the variance in the SF-36 mental and health domains, both in the United States and in Spain. Its reduced length allows for simplifying the administration of the test. 17 
| Data process and statistical treatment
Feasibility, internal consistency, test-retest reliability, construct validity, and ceiling and floor effects were assessed for the present study. 8 Feasibility was evaluated according to the percentage of no answer in every item (missing items). Internal consistency refers to the homogeneity of the questions comprising the questionnaire. Although the reverse responses (E7, I do not feel self-conscious when I eat; and F2, I feel free to go out to eat with my friends, neighbors, and relatives) have been found to be confusing for patients in other studies, 12 a faithful version of the questionnaire was performed, and this fact was considered to avoid losing the internal consistency reliability. It was contrasted with Cronbach's alpha coefficient with and without 2 controversial items (E7 and F2). To evaluate the test-retest reliability, a second version was performed with the same questions in a different order. By giving the second version to the same person twice, with a 1-week time interval, the reproducibility of measurements was ensured. It was determined using kappa coefficient for each question and the intraclass correlation coefficient (ICC) for each domain and the composite score. 18 It was represented using a Bland-Altman plot. 19 Construct validity was assessed with a Pearson correlation or Spearman coefficient between the domains of the MDADI and the physical and mental components of the SF-12. To assess the discriminant validity, the severity of dysphagia was correlated with all domains of MDADI. The severity of dysphagia was defined in 2 groups stratified by differences in food textures tolerance (regular food or pureed food). 3 The nonparametric
Mann-Whitney and Kruskal-Wallis tests were used to compare means between the demographic and clinical features within 4 domains and the composite score of the MDADI. Primary tumor locations were anatomically grouped in 2, pharynx and larynx, to avoid incomparable groups due to the sample size. All contrasts were bilateral and P < .05 was considered significant. The analysis was performed using version 14.1 Stata statistical program.
3 | RESULTS
| Sample characteristics
Of 69 eligible patients, 69 participated in the study (response rate of 100%). All patients returned the second version of the spanish MDADI by postal service or via telephone call in which they were delayed. The demographic characteristics and clinical features of the 69 patients were detailed in Table 1 . Most patients were men (72%), smokers (88%), and with a mean age of 67 years. The supraglottis was the main location of tumors, and most of the patients were treated by surgery and posterior chemoradiotherapy.
| Translation and cultural adaptation
The translation of the MDADI questionnaire to the Spanish language was performed by consensus. As other authors,
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E7 and F2 questions were considered to be confusing for patients and were grammatically changed to the affirmative to make them more understandable (Figure 1 ). The internal consistency measured by the Cronbach alpha test was 0.908 (for the composite score). Cronbach alpha test got better (0.91) when E7 and F2 were excluded.
| Psychometric analyses
Feasibility was studied in 69 questionnaires filled out by all the patients. Test-retest agreement was evaluated in 69 patients who completed the 2 versions of the MDADI. Overall ICC and item-level kappa were shown in Table 2 . No tendency toward higher or lower discrepancy was observed with higher or lower MDADI scores, it was represented in a Blant-Altman plot (Figure 2 ). The construct validity of the questionnaire was measured with the correlation coefficients between the domains of the MDADI test and the physical and mental components of the SF-12 questionnaire (Table 3 ). All domains of the Spanish MDADI version were significantly correlated with both physical and mental domains of the SF-12 test. It was also evaluated the ability of MDADI test and its domains to discrimate between 2 groups of dysphagia. MDADI showed to be unable to discriminate between mild dysphagia and serious dysphagia, except to de Funcional domain of the MDADI, in which statistical differences between both groups were obtained. MDADI was unable to discriminate between tumor stages, but general question of the MDADI could discriminate between early and advanced tumors. 
| MDADI results
The mean (SD) of the composite score of the MDADI was 51.9 (17.2) and the mean (SD) score of the SF-12 questionnaire was 32.9 (7.7) for the physical domain and 44.6 (12.7) for the mental domain (Table 4 ). Table 5 shows the mean and SD for the different domains. Considering sex, women had a significantly better score in each domain except for the global domain. The staging of the tumor (P = .91) or the received treatment (P = .26) did not differ between each domain. A worse score in the global domain was observed in patients with advanced tumors; however, no significant differences were obtained. No differences were obtained in cervical staging (N). Additionally, patients who underwent surgery scored significantly higher than patients who underwent other treatments in the emotional and physical domain and in the composite score. The global score and each domain were also evaluated according to primary tumor site. No differences were found between them when considering the treatment undergone (P = .06) or the tumor staging (P = .08).
| DISCUSSION
The QOL is affected in the majority of patients with head and neck cancer and many factors such as social attitude, environment, age, and sex can be considered. Nonetheless, a very specific cause in patients with head and neck cancer is dysphagia. 20 QOL questionnaires assess how the disease and therapeutic decisions affect every aspect of their lives and they have been increasingly used as a follow-up tool in head and neck cancer clinics. In this study, the Spanish version of the original MDADI questionnaire was translated, adapted, and validated. The study was developed with 69 patients who had completely finished all the questionnaires so feasibility would be reliable.
The internal consistency index estimates whether a set of items measures the same underlying concept (construct) or theoretical dimension. The closer the value is to 1, the greater the internal consistency of the questionnaire group of items, and the Cronbach alpha index for the composite score was 0.908 (considered excellent above 0.9). This result was higher than other studies. 3, 12 In the emotional and physical domains, the Cronbach alpha index was 0.75 and 0.87, but it decreased to 0.504 for the functional domain. Therefore, except for the functional domain, the internal consistency of the MDADI Spanish version could be considered "good."
The questionnaire test-retest reliability was evaluated with the ICC and the kappa coefficient. 10, 18 It allows for assessing the agreement between 2 measurements on the same individual and for general agreement between 2 different observations. In the present study, the ICC for the composite score was of 0.97 and higher than 0.9 for each domain, reflecting an excellent reliability and also compared to other studies. 12 The agreement for each question between 2 different times with regard to the same observer was measured by the kappa coefficient. A very good degree of agreement was obtained, ranged from 0.68 to 0.92, and excellent in most of them (considered above 0.75). 21 Concerning the construct validity of the Spanish MDADI, the correlation coefficients between the domains of the MDADI and the physical and mental components of the SF-12 was used. All domains of the MDADI were correlated with physical and mental domains of the SF-12 (Table 3) , with weak to modest correlations, as was also obtained by ceiling effects were found, probably because the included patients had already experienced some degree of dysphagia. The results of the MDADI questionnaire in our sample of patients reflected some preliminary data (Tables 4 and 5 ). The composite score of the MDADI was lower than many other reports using the English validation. Unlike other publications, 3 more than a half of the patients included in this study were advanced tumors and 45% of them underwent radical treatments with surgery and posterior chemoradiotherapy. The mean time from treatment to the realization of the test was 35 months (CI 95% 26.3-43.8), enough time in which fibrosis due to the chemoradiotherapy appears.
There were significant differences between sex in the emotional and physical domains and in the composite score of the MDADI when adjusted by tumor size and age. Women had significantly higher scores than men, unlike in the Brazilian version. 12 The staging of the tumor was correlated with the global score like in previous publications. 24, 25 The severity of swallowing-related problems is directly correlated with tumor size. No significant differences were observed for the rest of the domains. When location is evaluated, the pharynx had higher values than the larynx, similar to other groups. 26 Among the 25% of the included population were glottis primary tumors in which dysphagia is uncommon. The 41.2% of these patients were advanced tumors treated with radical schemes. From the group of early tumors, only 1 was treated by laser, the rest were treated by radiotherapy due to the involvement of 1 arytenoid, a minimal impairment of the vocal cord mobility or due to the indication to treat the neck with chemoradiotherapy. These facts usually worsen swallowing outcomes. 4 Considering cervical nodes, no significant differences were found. These results differed from other studies. 6, 12 The score for each treatment was significantly different in the emotional and physical domain and in the composite score. The measure was higher for chemoradiotherapy than for surgery in physical and total domains, as was observed by Mittal et al., in which consequences of tumor and treatments were measured. 27 Although the sample size was larger than commonly recommended (at least 50 patients) to make a validation test, 8 it can be considered small when it comes to drawing conclusions about the MDADI results in our patients. A prospective study should be performed to make definitive conclusions.
To analyze the limitations of the test, when the internal consistency is evaluated, our findings were similar to those obtained in Brazil, 12 Sweden, 3 or Denmark. 28 As the Danish article pointed out, the high score on the Cronbach alpha suggested that some items could be redundant in the questionnaire. When confused questions (E7 and F2) were removed, the Cronbach alpha increasing from 0.90 to 0.91 for the internal consistency of the composite score value, thereby supporting the Danish authors' hypothesis. 28 As with the Brazilian group, 12 the negation items (E7 and F2) were turned into positive to avoid confused responses. Nevertheless, the proportion of extreme answers did not differ from the rest of the questions. The limitation described by Carlsson et al. 3 and Hajdú et al. 28 with regard to the questionnaire's scoring system was also analyzed. Answer 3 or "no opinion" could mean that the patient did not understand the question rather than suggesting medium difficulty of the swallowing function. This fact could disturb the score of each domain and also the composite score. A mean of 8.33% for the "no opinion" answer was found, ranging from 4.35% (for items E3 and F5) to 15.94% (for the item P3). Answer 3 was found in most cases in the same patient's questionnaire, reflecting a possible lack of understanding and this should be considered in the statistical analysis. Other limitations observed by Bressan et al., 29 not only with regard to the MDADI questionnaire but also relating to most of the knowledge related to nutritional interventions or QOL, were based on quantitative data results. To study the real dysphagia-related QOL, quantitative data are a limitation and only allow for comparing concrete moments in time for each patient. A qualitative evaluation could bring more information about the patient's perceptions of the disease or treatment influence.
| CONCLUSIONS
Feasibility, internal consistency, reliability, and construct validity outcomes in the current study support the validity of the Spanish version of MDADI and could be used in clinical practice for assessing the QOL in Spanish-speaking patients with head and neck cancer.
